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(54) [Title of Invention] Method of Communication and Communication System 
(57) [Summary] 

[Problem] Communication method and conununication system that facilitates communication 
between different languages. 

[Solution] A user inputs a communication content written in his or her own language through 
the input device (22). The input document is encoded by the translator (24) into coded 
information, which expresses sentence-structures common to many languages. The receiver 
receives the coded communication content from the communication medium (2). The coded 
information is then translated by another translator (25) into the receiver's own language. In 
this configuration, tne:ipigiag€i^1data^t^ ^ 
coded inf6ffi|W6ri. When communicating between different languages, this configuration 



provides easier translation because the translator only has to deal with one language and the 
sentence-structure. 

[Scope of the Patent Application] 

[Application Itenn 1] A communication method in which: J|i|^ik6Eife^ 
e^opminiSa^ 

On the receiver's side, tB¥^ojd|d^f0im 
int;G tlierec 

[Application Item 2] A communication system composed as follows: an input device that 
enables the sender to input a communication content in his or her own language; an encoding 
translator that 1^|iate| IS^m 

>^fi3fi^$;:^*^^ a sender's terminal that is equipped 

with a transmission device which transmits coded information encoded by the said encoding 
translator; 

A communication medium that receives the coded information transmitted by the sender's 
terminal; 

A reception device that receives the coded information transmitted by the sender's terminal via 
the conmiunication medium; a decoding translator that decodes the communication content into 
the receiver's own language in accordance with the sentence-stmcture; a receiver's terminal that 
is equipped with an output device which outputs the decoded communication content in the 
receiver's own language. 

[Application Item 3] A communication system as described in Application Item 1 above, with 
the ability to convey the communication content, encoded as above, to mtiltip^ 
the cGmmumcatiori^ abpve.^ 

[Detailed description of the invention] 
[0001] 

[Technological categorisation of the invention] This invention concerns a method of 
communication and a communication system that involve automatic translators. 



[0002] 



[Conventional technology] Generally speaking, communications between different languages 
involve [(human)] translators and interpreters. In case of data communication via networks, 
conimunications between different languages involve automatic translators (including 
translating softwares etc.) installed on the receiver's communication terminal. 

[0003] Hereinafter, Hi^leaa^: 'gn|^^||^ ■ . 

communication by voice and letters) siichi^^ but al^M^iiiie^ 

For example, sign 

language. Braille, symbols and graphics are included in the definition. Also, the term 
"automatic translation" hereinafter is defined as any transformation of a meaning expressed in 
one language into the same meaning expressed in another language, without the involvement of 
human translators or interpreters. 

[0004] The following is a description, by an example, of a conventional data communication 
system between different languages. 

[0005] Figure 7 illustrates a sample configuration of a conamunication system in which 
communication between users, whose languages are different from each other, is conducted via 
communication terminals and communication media. 

[0006] The communication system (101) is made up with the following: a user (111) whose 
language is language A and his or her terminal (103); another user (1 12) whose language is 
language B, and his or her terminal (104); yet another user (113) whose language is language C 
and his or her terminal (105); yet another user (1 14) whose language is language D and his or 
her terminal (106). The system also features a communication medium (102) that conveys 
communication between terminals 103, 104, 105 and 106. 

[0007] User (1 1 1) uses language A and needs to communicate with other users. Likewise, 
user (112) uses language B, user (113) uses language C, user (1 14) uses language D and all 
need to communicate with other users. 

[0008] User (111) inputs [(communication contents in)] language A into the communication 
terminal (103). The communication terminal (103) then encodes the input document into 



transmittable language data. The term "transmittable language data" defined herein includes, 
for example, binary codes such as ASCII codes. 

[0009] The communication terminal (103) also receives language data from terminals (104), 
(105) and (106), which are operated by users of different languages, and outputs them in user 
Ill's language A. 

[0010] The communication medium (102) is whatever a medium that is capable of conveying 
the language data transmitted by a communication terminal to the other terminals. 

[001 1] Figure 8 illustrates configuration of a conventional communication terminal. The 
communication terminal (103) is equipped with an input device (122), an output device (123), a 
switch-circuit (124), an automatic translator from language B to language A (125), an 
automatic translator from language C to language A (126), an automatic translator from 
language D to language A (127), and a modem (121). 

[0012] The input device (122) is a device by which the user (1 11) inputs the communication 
content in language A. A keyboard is normally used for this purpose. The input content is 
encoded as language data, which is digital information, and then supplied to the modem. 

[0013] The automatic translator (125) translates language data in language B supplied from the 
modem into language data in language A. Likewise, automatic translators (126) and (127) 
translate languages C and D into language A. 

[0014] The switch-circuit (124) switches between languages B, C and D according to the 
language of the language data it receives from other communication terminals. The circuit 
features a CPU (and so forth), which are not illustrated herein. 

[0015] In this example, the switch-circuit (124) selects one out of three automatic translators 
(125), (126) and (127), according to the language of the language data supplied to it by the 
modem (121). The selected automatic translator then translates the language data into the 
language data in language A. 



• 



[0016] The automatic translators (125), (126) and (127) supply language data to the output 
device (123), which outputs language A. The output device is a device that outputs 
communication contents communicated by other users in language A. A display (CRT) is 
normally used as the output device (123). 

[0017] The modem (121) is a modulator/demodulator that mediates data communication 
between the communication medium (102) and the communication terminal (103). 

[(K)18] The communication terminals (104), (105) and (106) are similarly configurated except 
that the automatic translators translates languages into the languages of the respective users. 

[0019] The above example shows a case that every user of the communication system uses a 
different language. In case, however, that some of the users on the system uses the same 
language, the communication terminal (103) is equipped with a non-translating path so that the 
language data may be supplied directly from the modem (121) to the output device (123). For 
example, if the user (111) communicates with another user who uses language A, then the 
switch-circuit (124) inside the communication terminal (103) selects the non-translating path. 
In this case, the modem (121) supplies the transmitted language data (in language A) directly 
into the output device (123). The output device (123) outputs the language data in language A 
to the user (111). 

[0020] Generally speaking, a communication system between different languages as described 
above uses personal computers, equipped with translation software, as the communication 
terminals. The communication medium is normally a network such as the Internet or personal 
computer networks, that uses either public line such as public telephone lines or a dedicated 
cable. 

[0021] 

[The Problems this invention attempts to address] In the example given above, communication 
is conducted between the user (111) who uses language A, and another user (1 12) who uses 
language B, yet another user (113) who uses language C and yet another user (114) who uses 
language D. In this case, the automatic translators the user (111) needs are three: from 
language B to A, from language C to A, and from language D to A. Likewise, all other users 



(1 12, 113 and 114) need to have three automatic translators each. In case, however, there were 
other users of different languages on the system, the number of automatic translators the user 
(111) needs to have is the same as the number of combinations of his or her own language and 
all the other languages. Likewise, each user needs to have the same number of automatic 
translators as the combinations of his or her own language and all the other languages. Such a 
system tends to be excessively big, as each translator requires specific rules and dictionaries for 
the languages involved. 

[0022] Figure 9 illustrates the process of translation using an example. The two-step process 
is as follows: 

Process 1: "Analyse the meaning of the content, which is expressed in language A." 
Process 2: "Express the same meaning in language B." 

[0023] Language 1 expresses the meaning of the content as "I have a pen." Expressed content 
in language 1 is communicated as data. The automatic translator firstly analyses the meaning 
of the content expressed in language 1. Secondly, it expresses the same meaning in language 2. 
In this example, the language 2 expression is "watashi wa pen wo motte iru." 

[0024] The two-step process frequently jeopardises automatic translation. In particular, the 
Process 1 is often problematic. 

[0025] This invention intends to facilitate multi-lingual communication by addressing this 
problem. 

[0026] 

[Measures to solve the problem] This invention concerns a communication method in which: 
the sender translates the communication contents expressed in his or her own language into a 
code language, which is a sentence-structure common to many languages; 
the receiver translates the communication contents coded as a sentence-structure, and translates 
it into the receiver's own language. 

[0027] This invention also concerns a communication system composed of: an input device 
that enables the sender to input a conmiunication content in his or her own language; an 
encoding translator that translates the communication content inputted as above into a code 




language, which is a sentence-structure common to many languages; a sender's terminal that is 
equipped with an output device which transmits coded information encoded by the said 
encoding translator; a communication medium that receives the coded information transmitted 
by the sender's terminal; a reception device that receives the coded information transmitted by 
the sender's terminal via the communication medium; a decoding translator that translates the 
communication content into the receiver's own language in accordance with the sentence- 
structure; a receiver's terminal that is equipped with an output device which outputs the 
decoded communication content in the receiver's own language. 

[0028] The automatic translator featured in this invention translates from the language of a 
user into the sentence-structure. It also translates from the sentence-structure into the language . 
of a user. 

[0029] Herein, "sentence-structure" is an expression, either in words, pictures, symbols or 
diagrams that is created from a common grammatical structure present in all languages. 

[0030] Figure 1 illustrates an automatic translation process involving sentence-structures by an 
example. The conmiunicated data, which is a sentence-structure, is the picture showing a 
person with a pen. When translating a sentence-structure, the translator needs not to analyse 
the meaning of the original sentence as in the example shown in Figure 9. Thus the translation 
process is simplified as a single step from the sentence-structure to the user's language, such as 
Japanese or English. This is possible because what are being translated are not a language but 
the meaning itself. 

[0031] 

[Practical application of this invention] Figure 2 shows an example of the practical application 
of this invention. 

[0032] The communication system (1) is made up with the following: a user (1 1), whose 
language is language A, and his or her terminal (3); another user (12), whose language is 
language B, and his or her terminal (4); yet another user (13), whose language is language C, 
and his or her terminal (5); yet another user (14), whose language is language D, and his or her 
terminal (6). The system also features a communication medium (2), which conveys the 
communication between terminals 3, 4, 5 and 6. 




[0033] User (11) uses language A and needs to communicate with other users. Likewise, user 
(12) uses language B, user (13) uses language C, user (14) uses language D and all need to 
communicate with other users. 

[0034] User (11) inputs [(communication contents in)] language A into the communication 
terminal (3), which translate into a sentence-structure data before supplying it to 
communication medium (2). The communication terminal (3) also receives language data from 
terminals (4), (5) and (6), which are operated by users of different languages, and outputs them 
in user (1 l)'s language A. The conmiunication medium (2) is a medium that is capable of 
communicating the language data transmitted by one of the terminals to other terminals. In this 
example, the medium is a cable. 

[0035] The following is an explanation of the sentence-structure which is featured in this 
invention. Each sentence of the sentence-structure is divided into blocks such as the subject, 
the predicate, and the object. When divided, each block is then referred to pre-installed 
dictionaries to be matched with specific codes for the block. For example, a code "001" is 
matched with "zou" on the Japanese terminal and with "elephant" on the English terminal. In 
this way, a universal code language may be established to communicate meaning. Once a 
sentence is translated into a sentence-structure, re-translating it into any language is easy. 

[0036] The rule for making a sentence-structure is as follows. 

1: Each element of the sentence-structure is expressed in three-digit binary code. 

2: Each sentence is divided into three blocks, namely, the subject, the predicate, and the 

object. 

3: Between each blocks, the code "000" which has no match in the encryption tables is 
inserted. 

4: A tense code is inserted after each verb block. 

[0037] Figure 3 is an encryption table between the sentence-structure codes and Japanese 
words. Table 1 lists the codes that express parts of speech. Table 2 lists the codes that express 
verb tense. Table 3 lists noun vocabulary and matching codes. Table 4 lists verb vocabulary 
and matching codes. Table 5 lists adjective vocabulary and matching codes. Table 6 lists 
adverb vocabulary and matching codes. 



[0038] Figure 4 is a flow chart of the process of encoding Japanese into sentence-structures. 
The following explains this process by using a sample sentence in Japanese "Ookii tori ga 
hikouki wo kougekisita (A big bird attacked an aeroplane.)" 

[0039] Firstly, the process divides the sentence into phrases and discard particles (step SI). 
The sample sentence is thus divided into four words: "ookii (big)", "tori (bird)", "hikouki 
(aeroplane)", and "kougekisuru (attack)". 

[0040] Each divided word is allocated, according to sentence-structure encryption tables, a 
parts of speech code from table 1 and a meaning code from tables 3, 4, 5 and 6 (step S2). In 
this example, the word "ookii", an adjective, is encoded into a set of a table 1 code "010" and a 
table 5 code "010". Likewise: the word "tori", a noun, is encoded into a set of a table 1 code 
"111" and a table 3 code "010"; the word "hikouki", a noun, is encoded into a set of a table 1 
code "11 1 " and a table 3 code "001 "; the word "kougekisuru", a verb, is encoded into a set of a 
table 1 code "001 " and a table 4 code "001 ". 

[0041] Adjectives and adverbs are placed in front of the modified word. A tense code is 
placed after each verb (step S3). In this example, "kougekisita" is in past tense, hence a table 2 
code "001 " follows the word. 

[0042] Each code is grouped into three blocks, namely subject, predicate and object, and put in 
order (step S4). The subject block in this example reads {adjective > ookii ^ noun > tori}, 
which is encoded as "010 010 1 1 1 010". The predicate block reads {verb > kougekisuru / past 
tense}, which is encoded as "001 001 001". The object block reads {noun > hikouki}, which is 
encoded as "111001". 

[0043] An unmatched code "000" is inserted between each block (step S5). Thus the encoded 
result of the sample sentence "ookii tori ga hikouki wo kougekisita" is a sentence-structure 
code "0100101 11010000001001001000111001". 

[0044] Figure 5 is an encryption table between the sentence-structure codes and English 
words. Table 1 lists the codes that express parts of speech. Table 2 lists the codes that express 
verb tense. Table 3 lists noun vocabulary and matching codes. Table 4 lists verb vocabulary 



and matching codes. Table 5 lists adjective vocabulary and matching codes. Table 6 lists 
adverb vocabulary and matching codes. 

[0045] The following is the process of decoding the above sentence-structure code 
"0100101 1 10100000010010010001 1 1001 " into English. 

[0046] The subject code "010 010 1 11 010" is decoded as {adjective > big noun > bird}. 
The predicate code "001 001 001" is decoded as {verb > attack / past tense}. The object code 
"111 001 " is decoded as { noun > airplane [sic] } . 

[0047] The result of above decoding process is an English sentence "A big bird attacked an 
airplane". 

[0048] Figure 6 illustrates the configuration of the communication terminal (3) used in this 
invention. The conununication terminal (3) is equipped with: an input device (22); an output 
device (23); an automatic translator that translates language A into sentence-structures (24); 
another automatic translator that translates sentence-structures into language A (25); and a 
modem (21). 

[0049] The user (11) inputs the communication content he or she would like to convey to 
another user, using the input device (22) in his or her own language A. A keyboard is normally 
used for the input device (22). The input communication content is supplied to the encoding 
automatic translator (24) as language data. 

[0050] The automatic translator (24) encodes the language data expressed in language A into a 
sentence-structure and supply it to the modem (21). 

[0051] The modem (21) transmits the sentence-structure to other users B, C and D via the 
communication medium (2). The modem (21) is a modulator/demodulator that mediates data 
conununication between the communication medium (2) and the communication terminal (3). 

[0052] The following describes the process in which the user (1 1) is on the receiving end of 
communication. The modem (21) receives a sentence-structure transmitted through the 




communication medium (2). The modem (21) supplies the sentence-structure to the decoding 
automatic translator (25). 

[0053] The automatic translator (25) decodes the language data expressed in sentence- 
structures into the language data expressed in language A and supply it to the output device 
(23). 

[0054] The output device (23) is a device for outputting communication contents conveyed by 
other users in language A. A display is normally used for the output device (23). The 
automatic translator (25) supplies the language data expressed in language A into the output 
device (23). The output device (23) then displays it in language A. 

[0055] The user (1 1) receives the communication content conveyed by other users as the 
output in language A from the output device (23). 

[0056] The communication terminals (4), (5) and (6) are similarly configurated except that the 
automatic translators use the languages of the respective users. 

[0057] In this communication system (1), the language data transmitted via the communication 
medium is the sentence-structure. The advantage of this system is that each automatic 
translator installed in communication terminals has only to deal with one language and the 
sentence-structure, making the translations easy and the terminal configuration simple. 

[0058] Furthermore, the language used by this communication system is not limited to natural 
languages such as English and Japanese. For example, if a user's language is sign language, the 
user's communication terminal (3) may be configurated so that the input/output devices (22 and 
23) handle sign language. Likewise, communication using graphics may be achieved by using 
graphical user interface (GUI) as the input/output devices. 

[0059] When using a graphical user interface (GUI) on the input/output devices, one may 
prepare a sentence-structure codes table matching codes with multiple images. In this way, the 
user may convey communication content using the communication terminal as a sequence of 
images, without using words. In this case, the receiver's terminal displays the images matching 
the sentence-structure codes that are transmitted via the communication medium. As the 



sentence^stmcture is divided into blocks of subject, predicate and object, the output device may 
easily display the communication content as moving images. 



[0060] The above example uses a cable as the data communication medium. However, this 
invention is not limited to this type of medium. For example, wireless communication, 
exchange of storage media (such as floppy disks), PC networks and LAN may be used as the 
communication medium. 

[0061] 

[Benefit of this invention] Whereas conventional system of translation had to select two 
languages involved in the communication at hand from a large number of possible 
combinations of all the languages used by the users of the system, this invention has the 
advantage of having the sentence-structure as the language data conveyed by the 
communication medium. In this way, each translator has only to deal with one language and 
the sentence-structure, resulting in a simpler and easier translation process. 

[0062] Another benefit of using the sentence-structure is that it makes it possible to overcome 
limitations of conventional translation systems and allow users of sign language, illiterate 
persons and infants to be involved in the communication. 

[Brief explanation of figures] 

[Figure 1] A conceptual image showing the translation process using a sentence-structure 
as proposed in this invention. 

[Figure 2] A configuration of communication system proposed by this invention. 
[Figure 3] An encryption table matching sentence-structure codes and Japanese words. 
[Figure 4] A flow chart that illustrates the process of encoding a Japanese sentence into a 
sentence-structure. 

[Figure 5] An encryption table matching sentence-structure codes and English words. 
[Figure 6] A configuration of conununication terminal proposed by this invention. 
[Figure 7] A configuration of conventional communication system, 
[Figure 8] A configuration of conventional communication terminal. 
[Figure 9] A conceptual image of a conventional translation process. 

[Explanation of symbols] 




2, 102: communication medium; 3, 4, 5, 6, 103, 104, 105, 106: communication terminal; 21, 
121: modem; 24, 25, 125, 126, 127: translator; 22, 122: input device; 23, 123: output device. 
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